The generation of infective stage Leishmania major promastigotes is associated with the cell-surface expression and release of a developmentally regulated glycolipid.
A monoclonal antibody, 3F12, was generated which reacted specifically against infective or metacyclic stage Leishmania major promastigotes, but not with noninfective promastigotes obtained from log phase cultures. The antibody recognized a cell surface and released molecule that could be metabolically labeled with [14C]glucose, [3H]mannose, [3H]galactose, and [3H]palmitic acid, but not with [35S]methionine or [3H]leucine. The molecule was the major species surface-labeled by [3H]sodium borohydride after periodate treatment. The glycolipid appeared to be shed primarily as free carbohydrate because 70% of the released material partitioned in the aqueous fraction after phase separation in TX-114. The molecule could be distinguished from the L. major glycolipid which has already been extensively described because its migration on sodium dodecyl sulfate-polyacrylamide gel electrophoresis was of higher relative m.w. However, a close relationship between the two molecules was indicated by the finding that another monoclonal antibody, WIC-79.3, recognized both forms of the glycolipid; one produced and released only by log phase promastigotes, and one produced and released only by metacyclic promastigotes. The loss of agglutination with peanut agglutinin which has been shown to accompany metacyclogenesis was found to be caused by the loss of expression of the log form of the glycolipid which in most cases appeared to be the result of the developmental modification of this molecule. A survey of a number of virulent and avirulent. L. major strains and clones reinforced an absolute association between the ability of these promastigotes to initiate infection in BALB/c mice and their expression and release of the 3F12-binding, developmentally regulated form of the glycolipid. Not only does this glycolipid serve as the first well defined molecular marker for infective stage metacyclic promastigotes, but its unique structure is very likely to contribute to the adaptive changes that allow these parasites to survive within the vertebrate host.